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Syntheses and Properties of 8-Nitro-Quinoline based Foldamers 
The concept of “foldamer” was first proposed by Samuel H.Gellman in 1998. A 
foldamer is a discrete chain molecule or oligomer that adopts a secondary structure 
stabilized by noncovalent interations. They are artificial molecules that mimic the 
ability of proteins, nucleic acids, and polysaccharides to fold into well-defined 
conformations such as helices and β-sheets. Foldamer is devided in two types as 
aliphatic/aromatic. The former was based on aliphatic skeletons (amino acids, nucleic 
acids, etc.), synthesized by peptides structure. The latter was based on aromatic 
skeletons. The monomers were connected with amide bonds, acetylene bonds, etc. 
The aromatic foldamers can be driven by intramolecular hydrogen bonds, 
hydrophobic solvent effect, transoid preferential conformation, steric hindrance, etc. It 
has a more predictable and stable configuration compared with aliphatic foldamer and 
its helical shape could be charactsized by NMR and X-ray diffraction data. Diverse 
properties have been extensively investigated in recent years that they can (1) bind 
either neutral or ionic species, (2) form organogels, and (3) catalyze reactions. In 
addition, using chiral group or guest to induce diastereomeric excess in foldamers has 
attracted chemists’ interests in recent years. In this thesis, we focus on the syntheses 
of foldamers based on 8-nitro quinoline framework and investigate the diastereomeric 
excess by the chiral group attached to the end of the helix. 
The thesis consists of 3 chapters: 
Chapter 1 briefly reviews the research development of foldamers. It covers the 
aspects of foldamer chemistry and its applications.  
Chapter 2 reports convergent syntheses of a series of 8-nitro quinoline-derived 
oligomides containing 1 to 8 monomers. These new compounds were characterized by 
















structures through intramolecular hydrogen bonds, which has been probed by NMR. 
The shielding effect of the internal cavity was strengthened by the helical structure.  
In Chapter 3, we developed a new series of quinoline-derived oligomides 
containing 1 to 6 monomers with a chiral group attached to the amine end. We 
confirmed that the chiral group ((1S),(4R)-camphanyl moiety) is competent to bring a 
chiral helical induction with right-handed helix as the preferential conformation 
concluded from the 1H NMR, UV/CD spectrum and molar rotation. Studies the facts 
that the molar rotation is gradually stabilized, while the CD signal keeps enhancing 
without any shift suggest that the foldamer has formed a stable helix.   
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或六元环氢键，限制 Ar-NHCO 或 Ar-CONH 化学键的自由旋转，从而稳定化合
物的局部构象[9] (Figure 1.2)。 
 

















更强，能够进一步稳定化合物空间构型[10, 11] (Figure 1.3)。 
 
Figure 1.3 Examples of hydrogen bonds involving two protons and one acceptor (top) 









Figure 1.4 Structure, 1H NMR spectrum (500 MHz, 298 K, CDCl3) and “one-pot” 


































果。2008 年，该组[12]以水杨酸衍生物为单体，通过 n+1 合成法合成五元环折叠
体 1。该化合物具有良好的平面性，五个单体排列整齐，化学等价。在分子内氢
键作用下，只需 5 个单体就能够形成环形结构。理论计算和晶体数据表明：环内
的甲氧基以能量 低， 稳定的 up-down-up-down-up 的方式排列于五元环上下
两侧。该组的 Qin 等[13]在后期工作中对路线进行了优化，以“一锅煮”方法，从单
体经一步反应即得到了终产物 1，产率高达 46%，极大地提高了实验效率(Figure 
1.4)。 
该课题组随后设计合成了一类五元环化合物 2~4[14, 15]。此类折叠体同样具有
良好的平面性，在分子间 C=O…H-N 氢键作用和 π-π堆积作用下能够聚集成胶。
TEM 结果显示胶体呈一维纤维结构，拓展了环形小分子有机凝胶。此后，该组






Figure 1.5 (a) Chemical structures of 2~4. (b) Top and side views of computationally 
optimized structures for 3 and 4 .(c) Computationally optimized structures of 1D 



























































Figure 1.6  Synthesis and Structure of 5 

































Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
